[Generation of CD34+/Sca-1+ cells from mouse embryonic stem cells with two-step differentiation in vitro].
Embryonic stem cells (ESCs) are derived from totipotent cells of early embryo and they are potential to differentiate to any kind of cells of tissues in the body. Some reports showed that ESCs had broad capabilities of differentiating to variety of hematopotietic cells, such as erythroid, granulocyte/macrophage, megakaryocyte, mast and lymphocyte precursors. However, it is very difficult to control the phase of differentiation for ESCs in vitro. There is few report about hematopotietic stem cells (HSCs) from ESCs. Therefore, this research was designed to establish a culture system for generation of CD(34)(+)/Sca-1(+) HSC from ESC in vitro. Single mouse E 14.1 cells were suspended in methylcellulose medium, containing 40 ng/ml stem cell factor (SCF) and 20 ng/ml vascular endothelial growth factor (VEGF) and incubated at 37 degrees C with 5% CO2. In order to ensure the viability of the primary differentiation cultures over an extended period of time, the cultures were fed on day 7 with a dilute methylcellulose medium containing VEGF, SCF, interleukin-3 (IL-3), IL-6 and erythropoietin (EPO), which promoted their primary differentiation into embryoid bodies (EBs) with more CD(34)(+)/Sca-1(+) cells. Then, EBs with peak level of CD(34)(+)/Sca-1(+) cells were dispersed into single cells and replanted either in methylcellulose medium or in bone marrow stromal cells differentiation system containing 15% fetal bovine serum (FBS), 160 ng/ml SCF, 20 ng/ml VEGF, 30 ng/ml IL-3, 30 ng/ml IL-6, 3 U/ml EPO and 20% BIT for HSC into second-step differentiation. The HSCs were characterized by flow cytometric analysis, colonogenic cell assay and Wright-Giemsa stains. VEGF had the strongest stimulatory effect on the enhancement of the CD(34)(+)/Sca-1(+) cells population when combined with SCF, IL-3, IL-6 and EPO. It could markedly accelerate mouse E14.1 cells to differentiate into EB with more CD(34)(+)/Sca-1(+) cells. Cell cytometric analysis showed CD(34)(+)/Sca-1(+) cells were up to (1.91 +/- 0.40)% by day 5 and (8.11 +/- 1.17)% by day 8, and the peak level of CD(34)(+)/Sca-1(+) cells was (13.72 +/- 1.92)% by day 12. However, CD(34)(+)/Sca-1(+) cells could not increase in number with the prolongation of differentiation. So renewal single cells suspension from EB by day 12 was dispersed into the second step differentiation. The results showed that HSC was slowly generated with a few hematopoietic colony formations in methylcellulose medium differentiation system. CD(34)(+)/Sca-1(+) cells got (2.74 +/- 0.80)% by day 5 and (11.37 +/- 1.84)% by day 10, and apex percentage of CD(34)(+)/Sca-1(+) cells was about (20.52 +/- 2.78)% by day 14. However, EBs generated quickly for HSC with increased hematopoietic cell population by co-culture on bone marrow stromal cells feeder. Flow cytometric analysis showed that the percentages of CD(34)(+)/Sca-1(+) cells was (7.33 +/- 1.61)% by day 5, (13.28 +/- 2.59)% by day 8, and (20.81 +/- 3.19)% by day 10. EB cells were induced after 12 days to reach the peak level of (34.60 +/- 3.71)%. Hematopoietic colony formation unit (CFU) analysis showed that CFU was sufficient from cells on bone marrow stromal cells differentiation system in the second step compared to that in methylcellulose medium differentiation system, and Wright-Giemsa stain could confirm its characteristics of hematopoietic progenitors. Using two-step differentiation, the investigators got a good way to control the phase of differentiation from ESC to HSC. The bone marrow stromal cell differentiation system combining with VEGF, SCF, IL-3, IL-6 and EPO was an optimal system for the generation of HSC with CD(34)(+)/Sca-1(+) surface marker from ESC differentiated in vitro. This study demonstrated that these cells could form more hemopoietic colonies.